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(71) We, U.M. Electrical Distribu- 
tors Limited, a British company, of Ban- 
bury Industrial Estate, Beaumont Road, 
Banbury, Oxon, do hereby declare the inven- 

5 tion, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement: — 
The invention relates to control devices 

10 and, although not so restricted, will be des- 
cribed with reference to its use in connec- 
tion with an anti-theft device for a mech- 
anically powered vehicle. 
According to one aspect of the present in- 

15 vention there is provided a control device for 
activating electrical apparatus comprising: 
first producing means for producing a first 
activating signal for causing the apparatus to 
be activated when the control device is in an 

20 armed condition; second producing means 
for producing a second activating signal for 
causing the apparatus to be activated when 
the control device is in the armed condi- 
tion; latch means which are such that when 

25 the control device is in the armed condition 
the latch means are in a first (armed) state 
and when the control device is in a dis- 
armed condition, in which the apparatus 
cannot be activated, the latch means are in 

30 a second (disarmed) state; means for causing 
the latch means to change between armed 
and disarmed states; timing means for caus- 
ing the latch means to change from the dis- 
armed state to the armed state after a pre- 

35 determined time if no first activating signal 
is produced by the first producing means 
and/ or no second activating signal is pro- 
duced by the second producing means; and 
bistable logic means which change from a 

40 first state to a second state if the second 
activating signal is applied thereto whilst 
the latch means are in the disarmed state, 
the arrangement being such that when the 
bistable logic means are in the second state 

45 and the latch means are in a disarmed state, 
the control device remains in the disarmed 
condition until the latch means is armed by 
the onset and termination of a first activat- 
ing signal from the first producing means, 

50 t his action re-arming the control device. 



The latch means may include two NAND 
gates connected to operate in a bistable flip- 
flop mode. 

Preferably, the timing means comprises a 
capacitor and resistor arrangement 55 

Said bistable logic means may include 
two further NAND gates connected to oper- 
ate in a bistable flip-flop mode. 

The control device may include further 
timing means for causing said apparatus to 60 
remain activated for a predetermined time 
after the first and/or second activating signal 
has ceased. 

In the preferred embodiment, the first and 
second producing means each include a 65 
light sensitive means for causing the respec- 
tive first and second activating signals in res- 
ponse to light incident thereon. 

According to another aspect of the pre- 
sent invention, there is provided an anti- 70 
theft device for a mechanically powered 
vehicle including a control device as recited 
above in combination with the electrical ap- 
paratus, e.g. a relay, to be activated thereby. 

The invention is illustrated, merely by way 75 
of example, in the accompanying drawing 
which is a circuit diagram of a control de- 
vice according to the present invention. 

The control device illustrated in the draw- 
ing is suitable for use as an anti-theft device 80 
for a mechanically powered vehicle and it 
will be described in connection with such 
use. It will, however, be appreciated that 
the control device has other uses such as, for 
example, in connection with the protection 85 
of buildings or safes. 

The control device has a two-pole ganged 
arming switch SW1 which disarms the con- 
trol device. As illustrated in the drawing, 
the switch is in a first position and remains 90 
in this position except when the control de- 
vice is to be disarmed by momentarily re- 
versing the position. In this first position a 
rail 10 is connected to a supply 11 through 
a line 12, a diode bridge Bl and a line 13. 95 
The purpose of the diode bridge Bl is to 
prevent a voltage of reverse polarity from 
being applied to any of the components of 
the circuit 

An electrolytic capacitor CI is connected 100 
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in series with a diode D3 in a line 16 extend- 
ing between a ground rail 14 and a line 15. 
Rail 14 is connected to ground via bridge 
Bl. The line 15 is connected to the line 13 
5 through the switch SW1 and a resistor R7. 
In the first position of the switch SW1 the 
hne 15 is broken. The output of a NAND 
gate 1 is connected to the line 16 via a diode 
Dl, and the output of a NAND gate 3 is 

10 ^nectod directly to the line 16 via diode 
D2, A NAND gate 2 is connected with the 
gat f It 0 °P erate fa a bistable flip-flop mode. 

A NAND gate is a logic gate having two 
inputs and one output When the inputs 

15 are both of positive voltage or open-circuited 
(herein designated +1) the gate is OFF, ie 
its output is zero (herein +0), with all other 
combinations of inputs (i.e. -f 1+0 +0+1 

20 t? +0) **** gate k ON md ° ut P ut * 

a A fi ** *?P ut t0 *e gate 1 is connected to 
tne rail 10. The second input of the gate 
1 is connected to one side of a light sensi- 
tve transistor LST1 the other side of which 

25 * connected to the rail 14. The transistor 
fMT may receive light from a bulb LP1 
in a line 17 extending between an alarm set- 
off switch SW2 only one contact of which 
is shown in the drawing. The line 17 has 

30 a resistor Rl therein and is connected at 
its other end to the line 12. When the set- 
off switch is closed current flows from the 
supply 11 through the line 17 and the resis- 

t0 f£ l *? d h ^ bulb - The purpose 
35 of the resistor Rl is to reduce the tempera- 
ture of the filament of the bulb LP1 to 
increase its life and to prevent it burning out 
as a result of transient peaks in the supply 

40 TTbe first output of the gate 2 is connected 
to the second input of the gate 1. The out- 
put ot the gate 2 is connected to the first 
input of the gate 3 and the output of the 

ac §? e 3 * s £ onnect ed to the second input of 

45 the gate 2. The output of the gate 3 is 
connected via a diode D2 to the line 16. The 
second input of the gate 3 is connected to 
a first input of a NAND gate 4 and to a 
light sensitive transistor LST2. The second 

50 input of the gate 4 is connected via a line 
20 to the second input of the gate 1 

1 h £ ^5 sist °r LST2 receives light from 
a bulb LP2 in a line 21 extending between 
an ignition smtch SW3 of the vehicle (only 

55 one i contact of which is shown in the draw- 

a fLf^ a J mC ?i W £? h - is S rounded ™ 
v oi* A raistor R2 is provided in the 
hne 21 for the same reason as the resistor 

*n ^ S F'° Vld ^3^ U ^ 17 ' ^ switch 
?w! b . y a line 24 to a switch 

SW4 which, when it and the switch SW3 
are both closed, allows current to flow to 
^"Vf ft 6 !*!? 1 shown ) of the vehicle. 

fiS rpSnr^? ? 2 18 connected vi" a variable 
65 resistor VR1 to a two-stage transistor switch 



25 consisting of a transistor Tl, a transistor 
T2 and a resistor R4 connected as shown in 
the drawing. 

The output of the switch 25 is connected 
to a first input of a NAND gate 6 which is 70 
connected to a NAND gate 7 to operate in 
a bistable flip-flop mode. Thus, the second 
input of the gate 6 is connected to the out- 
put of the gate 7. The second input of 
the gate 7 is permanently connected to the 75 
rail 10. The output of the gate 6 and the 
first input of the gate 7 are connected to a 
line 26 which, in turn, connects with a first 
input of a NAND gate 5 the second input 
of which is connected to the output of the 80 
gate 4. Between the line 26 and the rail 14 
a resistor R6 and an electrolytic capacitor 
CZ are connected in parallel. 

The output of the gate 5 is connected to 
the first and second inputs of a NAND gate 85 
8 and thus when gate 5 is ON gate 8 is 
OFF and vice versa. The output of the gate 
8 is connected to the base of a transistor 
T3 the emitter of which is connected by a 
line 27 to the rail 14. The collector of the 90 
transistor T3 is connected to the rail 10 via 
a relay RL1 which is ganged to move the 
switch SW4, and also a changeover switch 
SW6, a switch SW7 and a switch SW8. 

ox^ tl1 ^ rela y fe en ergised the switch 95 
£>W4 opens to prevent current flowing to the 
ignition coil (not shown) of the vehicle: the 
switch SW6 changes from the first position 
shown in the drawing in which current flows 
to a timing circuit 28, to charge the capa- 100 
citor C4, to a second position this circuit 
being described hereinafter; the switch SW8 
closes and current flows through a flasher 
unit 30 to line 31 connected with a vehicle 
horn or other alarm (also not shown). As 105 
the switch SW8 closes the switch SW7 closes 
switching ON the flasher unit 30. 

The timing circuit 28 comprises a pair of 
transistors T4, T5 connected as a Darlington 
pair. The base of the transistor T5 is con- 110 
nected via a resistor R8 to a line 32 in which 
is a diode D9 and a capacitor C4. When 
the switch SW6 is in the first position current 
flows to charge up the capacitor C4. When 
the switch SW6 changes from the first posi- 115 
tion to the second position the capacitor 
C4 commences to discharge through the re- 
sistor R8 and transistors T4 and T5 to main- 
tain the relay RL1 energised after the tran- 
sistor T3 has gone into the non-conducting 120 
state, for a time determined by the value of 
the capacitor C4, the value of the resistor 
R8 and the gain of the pair of transistors 
T4 and T5. The purpose of the diode D9 is 
to prevent the capacitor C4 discharging to 125 
rail 10 through transistor T3 when it initi- 
ally goes into the conducting state. A diode 
D4 is connected in parallel with the relay 
RL1 to prevent damage to transistor T3 
when the relay RL1 is de-energised. 130 
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The various conditions of the control de- 
vice will now be described. 

The first condition is the armed condition 
of the control device such as when the 

5 vehicle is left unattended. In the armed 
condition the set-off switch SW2 and the 
ignition switch SW3 are open and the arm- 
ing switch SW1 is in the position shown 
in the drawing. The first input to the gate 

10 1 is, therefore, +1 and the second input 
from the transistor LST1 which is non-con- 
ducting is +1: gate 1 is OFF. The input 
to gate 2 is +1 and since its output is -hi 
as a result of the arming condition to be 

15 described hereinafter gate 2 is ON and gate 
3 is OFF. The first input to gate 4 is +1 
in view of the fact that it is connected to 
the transistor LST2 which is non-conducting 
and the second input is also +1 due to the* 

20 fact that it is connected to the second input 
of the gate 1; gate 4 is OFF. 

Since gates 1 and 3 are both OFF the 
first input to the gate 6 si +0. The first 
input of the gate 7 is +1 because line 26 

25 is +1 because the capacitor C2 is being 
charged as a result of die arming condition. 
Consequently, gate 6 is ON and gate 7 is 
OFF. Similarly, the first input to gate 5 
is +1 and, since gate 4 is OFF, the second 

30 input thereto is +0. Consequently, gate 5 
is ON and gate 8 is OFF. The result is 
that transistor T3 is in the non-conducting 
state and the relay RL1 is not energised. 
The second condition to be considered is 

35 the condition when an unauthorised attempt 
is made to close the set-off switch SW2 or 
the ignition switch SW3. For example, the 
set-off switch SW2 may be positioned adja- 
cent a door (not shown) of the vehicle so 

40 that when the door is open the switch closes. 
As will be appreciated a plurality of set-off 
switches may be provided in parallel for 
each door of the vehicle and/or the bonnet 
and/or the boot. 

45 Firstly let us consider an unauthorised 
attempt to open the door of the vehicle. 
When the door of the vehicle is open the 
bulb LP1 will light and the transistor LST1 
will conduct, lie second input of the gate 

50 l will fall to +0 and gates 1 and 4 will go 
ON and gates 2 and 3 will remain un- 
changed. As a result of gate 1 going ON 
current will flow in the line 16 to charge 
the capacitor CL The gate 6 is ON and 

55 gate 7 is OFF and this state of affairs is 
maintained even though a current flows 
through the variable resistor VR1 and the 
switch 25 to the first input of the gate 6. 
In view of the fact that gate 4 has gone 

60 ON both inputs to gate 5 are +1 so this 
gate goes OFF and gate 8 goes ON causing 
the transistor T3 to go into the conducting 
state energising the relay RL1. Energisation 
of the relay RL1 causes the switch SW6 to 

65 go into the second position, the switch SW4 



to open and the switches SW7 and SW8 to 
close. Thus, the alarm of the vehicle sounds 
and the vehicle is immobilised because no 
current can flow to the ignition coil. Fur- 
thermore, with the switch SW6 in the second 70 
condition the capacitor C4 discharges to 
its first potential. This condition continues 
whilst the transistor LST1 conducts, i.e. 
whilst the door of the vehicle is open. 

When the transistor LST1 ceases to con- 75 
duct, i.e. the door of the vehicle is closed, 
gates 1 and 4 go OFF and consequently gate 
5 goes ON and gate 8 goes OFF. The tran- 
sistor T3 goes into the non-conducting state, 
but the relay RL1 is not de-energised be- 80 
cause the capacitor C4 discharges to main- 
tain it energised. When the capacitor C4 is 
sufficiently discharged the relay RL1 is then 
de-energised and switch SW6 returns to the 
first position and switches SW4, SW7, SW8 85 
return to the position shown in the drawing. 
The control device has, therefore, returned 
to its armed condition. From the above it 
will be appreciated that the alarm will con- 
tinue to sound for a time determined by the 90 
timing circuit 28 after the switch SW6 has 
gone into the second position. 

If transistor T3 remains in the conducting 
state after the capacitor C4 has fully dis- 
charged, e.g. the door has not been closed, 95 
the relay RL1 will remain energised until 
the door has been closed or the alarm 
switched off by pulsing the arming switch 
SW1 as described hereinafter. 

It will be appreciated that a similar 100 
sequence of events occurs should the tran- 
sistor LST1 not go into the conductive state 
when the door is opened, e.g. because of 
failure of the bulb LP1, and there is un- 
authorised closure of the ignition switch 105 
SW3. In this case the only difference is 
that the gate 2 goes OFF and the gates 3 
and 4 go ON, this time because the tran- 
sistor LST2 conducts since bulb LP2 will 
light It will be appreciated that if tran- 110 
sistor LST1 and/or LST2 conduct the gate 
5 will go OFF and gate 8 will go ON caus- 
ing the transistor T3 to go into the conduct- 
ing state and the relay RL1 to be energised. 

The third condition to be considered is 115 
that of disarming the control device.^ To 
disarm the control device the arming switch 
SW1 is pulsed, i.e. the line 15 is closed for 
an instant and at the same time the rail 10 
is broken. Whilst the line 15 is closed the 120 
capacitor CI charges up and when rail 10 
is broken the capacitor C2 discharges. When 
line 15 is opened and the rail 10 is closed 
after the arming switch SW1 has been pulsed 
gate 6 will be OFF and gate 7 will be ON. 125 
Gate 5 is, therefore, ON and gate 8 is OFF 
so that the transistor T3 is in the non-con- 
ductive state. The capacitor CI begins to 
discharge, the rate of discharge being de- 
pendent upon the value of the variable resis- 130 



4/6/05, EAST Version: 2.0.1.4 



1,404,341 



10 



15 



20 



|<^o oPP 30 

0 O^O^^CCrtO 



35 



40 



45 



50 



55 



60 



65 



tor VR1. The gates 6 and 7 act as a latch 
and so the output of the gate 6 is +0 until 
such time as the voltage on the capacitor CI 
falls below the threshold voltage of the 
transistor Tl and the first input of gate 6 
is +0 causing it to go ON, the capacitor C2 
to charge and gate 7 to go OFF. 

If, before the voltage on the capacitor CI 
has fallen below the threshold voltage of the 
transistor Tl, the set-off switch SW2 has 
been dosed, e>g. by opening the vehicle door, 
gates 1 and 4 go ON as described previously 
and the capacitor CI is recharged via the 
diode Dl. Gate 5 does not go OFF because 
its first input is still +0 since the capacitor 
C2 is still discharged which keeps it ON and 
so the relay will not be energised. If the 
set-off switch SW2 is then opened, e.g. by 
-closing the vehicle door* the capacitor CI 
again begins to discharge through the vari- 
able resistor VRL However, if before the 
voltage on the capacitor CI has fallen below 
the threshold voltage of the transistor Tl, 
the ignition switch SW3 is closed, the gate 
2 goes OFF, the gate 3 goes ON, the capa- 
citor CI recharges and this condition is 
maintained until the set-off switch SW2 is 
closed, e.g. by opening the vehicle door. 

The final condition is that of arming the 
control device. c When the ignition switch 
SW3 is opened gate 4 goes OFF and gate 

2 is OFF, gate 3 remains ON so that the 
charge on the capacitor CI is maintained 
via diode D2. When the setoff switch SW2 
is closed, as when the door of the vehicle is 
opened^, this causes bulb LP1 to light, caus- 
transistor LST1 to conduct. When transis- 
tor LST1 conducts gate 2 goes ON and gate 

3 goes OFF. 

vWhen the set-off switch ^2 is opened, 
as when the door of the vehicle is closed, 
the bulb LP1 goes out and transistor LST1 
ceases to conduct Because gates 1 and 4 
are connected to the transistor LST1, they 
both go OFF. The capacitor CI then begins 
to discharge. When the voltage on the capa- 
citor CI is below the threshold voltage of 
the transistor Tl, the first input to the gate 
6 is +0 and, because the second input to the 
gate 6 is +1, the output of gate 6 turns 
lme 26 positive, which charges die capacitor 
C2 and turns gate 7 OFF. vThus the control 
device returns to the armed condition dis- 
cussed above. 

With the above control device installed in 
a mechanically powered vehicle as an anti- 
theft device, a driven would undertake the 
following sequence of events. On stopping 
the vehicle the driver would remove an igni- 
tion key and open the driver's door which 
has the set-off switch SW2 associated there- 
with. If the time constant of the circuit 
comprising the capacitor CI and the vari- 
able resistor VRl was, for example, 20 
seconds, the device does not arm until 20 



seconds after the door has been re-closed. 
An unauthorised person subsequently ap- 
proaching the vehicle and opening the door 
will immediately cause the relay RL1 to be 
energised sounding the alarm. The immedi- 70 
ate reaction will be to close the door but 
this will not immediately stop the alarm 
from sounding since the relay RL1 will re- 
main energised by the discharge of the capa- 
citor C4 of the timing circuit 25 which may 75 
have a time constant of, for example, 2 min- 
utes. After this 2 minutes has elapsed the 
control device will return to its armed con- 
dition. ^ The purpose of limiting the time 
for which the alarm sounds after the door 80 
has been re-closed is to prevent the battery 
of the vehicle being run down if no action 
is taken to silence the alarm. The alarm 
-will sound an intermittent note due to the 
fact that the flasher unit 30 is connected in 85 
series therewith. 

The driver of the vehicle on returning to 
the vehicle uses an external key to pulse of 
the arming switch SW1 and, assuming that 
he opens the driver's door before the capa- 90 
citor CI has discharged below the threshold 
voltage of the transistor Tl a time which 
may, for example, be 20 seconds, the device 
will remain in its disarmed condition, as 
long as there is also a delay of less than 95 
this time between closing the door and clos- 
ing the ignition switch SW3. 

In vehicle electrical systems it is known 
for there to be transient peaks in die gener- 
ated voltage and such transient peaks could 100 
damage to various gates. A capacitor C3 
is connected in parallel with a zener diode 
ZD1 between the rail 10 and the rail 14. 
Any transient peaks cause the capacitor 
C3 to charge. A resistor R3 is connected 105 
between line 15 and rail 14 to act as a poten- 
tial divider with resistor R7 to bring down 
the working voltage to approximately the 
same level as the rail 10. The resistor R5 
protects the zener diode ZD1 from current 110 
overload. 

The control device described above may 
use integrated circuits and thus, for ex- 
ample, the gates 1 to 4 may be one inte- 
grated circuit chip and the gates 5 to 8 may 115 
be a second integrated circuit chip. 

An "anti-hijack device" may be included. 
Such a device would include manual means 
fnot shown) for moving the switch SW6 to 
the second position. Current will, there- 120 
fore, flow through the relay RL1 as long 
as the switch SW6 is in the second position 
and regardless of the state of the transistor 
T3. Such a device would be useful in, for 
example, a lorry since the alarm could be 125 
sounded by the driver operating the manual 
means if an attempt were made to hijack 
the vehicle. 

It will be appreciated that the timing cir- 
cuit 28 may not be required under certain 130 
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circumstances in which case a link is taken 
to line 14 from the second position of the 
switch SW6 and the relay RLl will remain 
energised when the transistor T3 has ceased 
to conduct For vehicles having an internal 
compression ignition engine, the switch SW4 
can be connected to an electro-magnetically 
actuated valve or other electrical means con- 
trolling the operation of the engine. 

WHAT WE CLAIM IS: — 

1. 'A control device for activating elec- 
trical apparatus comprising: first pro- 
ducing means for producing a first activat- 
ing signal for causing the apparatus to be 
activated when the control device is in an 
armed condition; second producing means 
for producing a second activating signal for 
causing the apparatus to be activated when 
the control device is in the armed condi- 
tion; latch means which are such that when 
the control device is in the armed condition 
the latch means are in a first (armed) state 
and when the control device is in a dis- 
armed condition, in which the apparatus 
cannot be activated, the latch means are in 
a second (disarmed) state; means for causing 
the latch means to change between armed 
and disarmed states; timing means for caus- 
ing the latch means to change from the dis- 
armed state to the armed state after a pre- 
determined time if no first activating signal 
is produced by the first producing means 
and/or no second activating signal is pro- 
duced by the second producing means; and 
bistable logic means which change from a 
first state to a second state if the second 
activating signal is applied thereto whilst 
the latch means are in the disarmed state, 
the arrangement being such that when the 
bistable logic means are in the second state 
and the latch means are in a disarmed state, 
the control device remains in the disarmed 
condition until the latch means is armed by 



the onset and termination of a first activat- 45 
ing signal from the first producing means, 
this action re-arming the control device. 

2. A device as claimed in claim 1 in 
which said latch means includes NAND 
gates connected to operate in a bistable flip- 50 
flop mode. 

3. A device as claimed in claim 1 or 2 
in which the timing means comprises a capa- 
citor and resistor arrangement. 

4. A device as claimed in any preceding 55 
claim in which said bistable logic means in- 
cludes two further NAND gates connected 

to operate in a bistable flip-flop mode. 

5. A device as claimed in any preceding 
claim including further timing means for 60 
causing said apparatus to remain activated 

for a predetermined time after the first and/ 
or second activating signal has ceased. 

6. A device as claimed in any preceding 
claim in which the first and second produo 65 
ing means each include a light sensitive 
means for causing the respective first and 
second activating signals in response to light 
incident thereon. 

7. An anti-theft device for a mechanic- 70 
ally powered vehicle including a control de- 
vice as claimed in any preceding claim in 
combination with the electrical apparatus to 

be activated thereby. 

8. A device as claimed in claim 7 in 75 
which said electrical apparatus is a relay. 

9. A control device substantially as here- 
in described with reference to the accom- 
panying drawing. 

10. An anti-theft device r as claimed in 80 
claim 7 and substantially as herein described 
with reference to the accompanying draw- 
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